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Abstract

The COVID 19 pandemic has necessitated several containment measures
including full or partial remote learning for some children and adolescents. Displacement
from school is known to be socially isolating with the potential to impact child behavior.
However, the direction of effect of pandemic school closures on the emotional well-being
of children and adolescents is not yet clear. This study aims to determine the effect of
remote learning on emotional and behavioral changes in children and adolescents. Using
participants from the Adolescent Brain Cognitive Development study, this longitudinal
prospective cohort study will compare mean, current, and follow-up scores on the Child
Behavior Checklist to pre-pandemic Child Behavior Checklist Scores across students
with remote, hybrid, and full classroom learning experiences from August to December
2020. This study will shed light on risk and resilience factors as well as potential points
for intervention relating to the social emotional well-being of socially isolated children.
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Chapter 1-Introduction:
Background
In December 2019, a pneumonia of unknown origin emerged in mainland China1,2. From
this outbreak, a novel coronavirus, SARS-CoV-2 (severe acute respiratory syndrome coronavirus
2), was isolated2. SARS-CoV-2 is classified under the Betacoronavirus genus, which also
contains SARS-CoV (severe acute respiratory syndrome coronavirus) and MERS-CoV (Middle
East respiratory syndrome-related coronavirus)2. Betacoronaviruses usually cause common
colds, but sometimes severe lower respiratory tract infections in populations like the elderly and
children2. In 2002 and 2012, SARS-CoV and MERS-CoV lead to two major coronavirus
outbreaks, respectively3. SARS-CoV, MERS-CoV, and SARS-CoV-2 are all transmitted
between humans through close contact with the most common symptoms for all three diseases
being fever and nonproductive cough3. Although it has a similar mechanism of transmissibility to
SARS-CoV and MERS-CoV, SARS-CoV-2 spread much more rapidly3. SARS-CoV-2 had been
reported in 31 provinces of China, across East and Southeast Asia, in Europe, and the United
States by the end of January 20204. Given its widespread transmission, the COVID-19 outbreak
was declared a global pandemic on March 11, 2020 3,5.
The transmission of SARS-CoV-2 is thought to be mainly through short-range airborne
aerosol, respiratory droplets, and contact with infectious respiratory droplets4. Thus, the greatest
high-risk behaviors for viral spread included dining, singing, swimming, and physical activity in
crowded venues with poor ventilation; as well as contact with frequently touched surfaces that
are poorly sanitized4. With this information, it is no surprise that outbreaks were reported as
clusters from healthcare facilities, nursing homes, schools, religious premises, bars, restaurants,
and family homes4. The spread of COVID-19 was also facilitated by asymptomatic transmission.
1

30-60% of all patients infected with SARS-CoV-2 are asymptomatic or mildly symptomatic4.
Additionally, the first few days of symptom onset are when respiratory samples from COVID-19
patients show the highest viral load4. This means that presymptomatic transmission is possible as
well. An analysis of over 70,00 COVID-19 cases in China in February 2020, found that 81% of
patients had mild to moderate illness4. In cases of mild to moderate illness, clinical improvement
is recognized about 10 days after symptom onset. A 1-log reduction of respiratory viral load, the
rise of serum antibodies, and negative viral culture are recognized around the 10-day mark as
well4.
The public health response to pandemics is guided by the information obtained from
outbreak analytics 6. This field of data science shapes outbreak response using predictions
grounded in the scientific method and mathematical algorithms 6. Disease outbreak response is
always changing throughout the course of an outbreak. The outbreak response to the COVID-19
pandemic was hindered by the absence of a vaccine and the minimal knowledge surrounding
effective treatments7. Thus, initial intervention strategies were aimed at minimizing viral
transmission. Given the context of most COVID-19 outbreaks, containment measures included
those which would limit population mobility and within population contact8. The main goal was
to “flatten the curve” of infection rates, and prevent overwhelming the healthcare system by
delaying and decreasing the peak of the pandemic8. This was attempted through “social
distancing” measures which included shutdowns of schools, universities, and businesses, “stay at
home” orders, travel restrictions, border closures, curfews, bans on gatherings, and work-fromhome arrangements7,8. Disease spread was also minimized by universal masking and diligent
hand hygiene strategies4.
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The combination of distancing, masking, and hygiene strategies were imperative to abate
asymptomatic spread until herd immunity could be achieved through vaccination4. In the early
stages of the pandemic, reducing viral transmission was the first line of defense in reducing the
morbidity and mortality of COVID-19. Infection control was no longer just a responsibility of
the scientific community, but of the general public as well. Infection rates throughout the course
of the pandemic waxed and waned secondary to the success of implemented epidemiologic
control measures, emergence of virus mutations and variants, and the eventual administration of
vaccines beginning in late 20204,9.
Statement of the Problem
One of the most controversial distancing measures of the COVID-19 pandemic was the
physical closure of schools and a transition to remote learning through online platforms10.
Remote or distance learning consisted of live/recorded lectures and software-based homework
and schoolwork submission11. In March 2020, the United Nations Educational Scientific and
Cultural Organization estimated that school closures related to COVID-19 had affected roughly
half of the global student population12. It is estimated that 862 million children and young people
were affected across 107 countries12.
Although school closures had the potential benefits of reducing viral transmission and
deaths, the risks could not be ignored. There have been estimates that approximately 29% of
health-care workers have childcare obligations12. Closing schools had the potential to keep
parents home from work, reducing the number of healthcare workers available to care for those
who are ill12. Additional adverse effects of school closures included reduced parental
productivity due to working from home, economic harms to working parents, harms to child
welfare, loss of educational attainment, nutritional problems from those who depend on school
3

meals, decreased physical activity, weight gain, increased screen time, irregular sleep patterns
anxiety and depression10-16. A rapid evidence review of 19 papers concerning the socialization of
children during unplanned temporary school closures found a correlated 65% reduction in
children’s social contact17.
This amount of social isolation is concerning as it has the potential for negative physical
effects and mental health effects such as cardiovascular disease, depression, and psychotic
experiences 18-20. Loneliness and social isolation have been correlated with increased peripheral
vascular resistance and elevated blood pressure21. These manifestations of cardiovascular disease
are associated with a higher risk of mortality21. Given that the morbidity of the adult health
problems associated with social isolation can be reduced with prevention strategies, it is
important to address risk factors as early as possible.
Students, parents, and teachers seemed to agree that virtual learning was not comparable
to in-person learning. A survey sent out students, parents, and teachers of grades 1-9 who were
online learning during the pandemic found that 85.3% of students, 95.6% of parents, and 83.3%
of teachers preferred classroom-based schooling to homeschooling or other learning styles11.
Other concerns commonly reported by teachers were that only 41.9% believed that their students
were focused during online class, only 8.6% felt that students could be properly monitored
during class, and 52.9% believed remote schooling was having a negative influence on their
students’ school performance11.
Pandemic school closures were controversial due to the potential negative long-term
consequences and lack of evidence to supporting their efficacy in reducing transmission during
coronavirus outbreaks. There is evidence from influenza outbreaks that school closures are
effective in reducing viral transmission because transmission of influenza is known to be driven
4

by children12. However, evidence from previous coronavirus outbreaks has shown that
transmission in schools was low or absent22. A review of nine studies regarding age and
susceptibility to COVID-19 found that younger/middle aged adults and children under 10 years
of age had significantly lower susceptibility to SARS-CoV-2 infection23. Additionally, the study
found that the opening of primary schools and daycares had a lower effect on the spread of
SARS-CoV-2 than the opening of secondary/high schools23. With little evidence regarding the
benefits of school closures, plans for re-opening schools were made for the 2020-2021 school
year24.
The Center for Disease Control (CDC) and American Academy of Pediatrics (AAP) both
offered guidance for school reopening. The Center for Disease Control (CDC) recommendations
for operating schools during the COVID-19 pandemic offered three major options: remote
learning, hybrid learning, and classroom (in-person) with special disease control
considerations25. The AAP strongly advocated that all plans for school during COVID-19 should
be focused on having students physically present in school26. Their guidelines for in-person
learning included physical distancing measures, symptom screening and testing, face masks and
personal protective equipment (PPE), contact tracing and quarantine, as well as cleaning,
disinfection and ventilation26. Diagnostic testing was recommended for symptomatic individuals
or those with recent suspected exposure to COVID-1926. Contact tracing and a recommended
quarantine of 10-14 days was indicated for those with a known exposure to COVID-19. With
recommendations from the CDC and AAP, it became apparent that reopening of schools was
both safe and prudent for the 2020-2021 school year.
School openings and closures for the 2020-2021 school year were variable throughout the
country27. Burbio’s school tracker developed an In-person Index to quantify how many K-12
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students were in person throughout the 2020-2021 school year 27. As of September 10th, 2020,
60% of US students were attending schools that were virtual only. Three states were 80-100% in
person, nine states were 60-80% in person, 14 states were 40-60% in person, 10 states were 2040% in person, and 14 states were 0-20% in person27. By January 11th, 2021, six states were 80100% in person, nine states were 60-80% in person, 11 states were 40-60% in person, 13 states
were 20-40% in person, and 11 states were 0-20% in person27. The number of students
participating in-person learning increased even more in spring 2021 than it did in fall 2020. As of
June 1st, 2021, 39 states were 80-100% in person, nine states were 60-80% in person, one state
was 40-60% in person, one state was 20-40% in person, and zero states were 0-10% in person27.
Although there was improvement throughout the school year, the virtual learning experienced by
roughly 60% of the nation’s students in the spring and fall of 2020 may be problematic27.
We know that pandemic school closures have been associated with numerous physical
and mental effects as well as a loss of educational attainment10-15,17-20. Studies have shown that
school closures during the pandemic have a limited role in reducing virus transmission and may
have more drastic long-term effects on mortality12,16,22,23. Given that most studies regarding
pandemic school closures were completed early in the pandemic, the role of remote learning
compared to in-person learning during the pandemic has not been thoroughly studied. Research
on a nationwide sample with a range of pandemic learning experiences as well as comparison
with pre-COVID and follow-up measures is needed to truly gain insight into the lasting effects
that COVID-19 associated school closures will have on child behavior. It is important to identify
if there are differences in the emotional and behavioral well-being of students during the
pandemic based on their mode of school instruction. This information would help to guide
allocation of resources during pandemic recovery and shape guidance for future pandemics
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Goals and Objectives
This observational longitudinal study will investigate the effects of remote learning on
the emotional and behavioral well-being of children and adolescents by comparing pre-COVID,
current, and follow-up Child Behavior Checklist Scores using participants from the Adolescent
Brain Cognitive Development (ABCD) study28.
Hypothesis
We hypothesize that there will be a statistically significant increase between mean preCOVID CBCL T-scores and current CBCL T-scores in remote-learning groups when compared
to hybrid and classroom learning experiences during the pandemic. We additionally hypothesize
that the effects of remote education on child behavior will be greater for children of color,
younger in age, from rural residential areas, with few close friends, a pre-existing mental health
diagnosis, and those with a lower socioeconomic status. Further we hypothesize that the
relationship between remote education and behavior problems is partially mediated parental
anxiety and COVID related stress.
Definitions

Coronaviruses: Single-stranded RNA viruses which belong to the family Coronaviridae and are
separated into four genera: Alpha-, Beta-, Gamma- and Deltacoronavirus2.
Remote learning: students and teachers engaged in virtual-only classes, activities and events25.
Hybrid learning: students participated in some in-person and some virtual classes and
activities25.
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Classroom learning: students and teachers engaged in in-person only learning, activities, and
events25.
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Chapter 2- Review of the Literature:
Introduction
To evaluate the existing literature on the topic of COVID-19 school closures and child
behavior, a systematic review of the literature was performed in December 2020 and July 2021.
The databases PubMed, OVID, and Psych Info were searched. Search terms can be reviewed in
the appendix section. No filters were applied during December 2020 to maximize search results
for this new and specific topic. In December 2020, PubMed resulted in 16 articles, Ovid resulted
in 52 articles, and Psyc Info resulted in 16 articles. In July 2021, results were filtered for current
year. At that time, PubMed resulted in 48 articles, OVID resulted in 21 articles, and Psych Info
resulted in 52 articles. Articles were excluded that did not assess child well-being in relation to
COVID-19 school closures. One relevant article was selected from PubMed, one relevant article
was selected from OVID, and one relevant article was selected from Psyc Info. The rest of the
relevant articles reviewed were obtained through referencing an expert in field or had been cited
in papers found in the search for background information.
Review of COVID-19 Pandemic Mode of School Instruction and Child Behavior
There have been many studies conducted on the effects of the COVID-19 lockdown and
early pandemic school closures on the mental and physical health of children 10-18,20,22. While the
existing literature provides a good foundation of knowledge surrounding the early school
closures of the pandemic, more research is needed to understand the differential experiences of
children once schools began to reopen in the fall of 2020. This type of information is important
to better understand the effects of virtual learning but also how students adjusted to the return to
in-person learning activities. Most of the existing literature is cross-sectional in nature, lacks pre11

or post-COVID-19 data for comparison, and does not evaluate differences between remote,
hybrid, and in classroom learning models. This review contains studies that investigate preCOVID and COVID data concerning pandemic school closures or assesses the different
experiences of children based on their mode of instruction during the pandemic (Table 1).
The differences between remote and classroom learning have been examined by a CDC
study which investigated the effect of children’s mode of instruction during the pandemic on
child and parent well-being29. Between October 8-November 13, 2020, the COVID Experiences
nationwide survey was employed to parents or legal guardians of children aged 5-12 years using
the National Opinion Research Center at the University of Chicago AmeriSpeak panel29. This
panel was specifically designed to be representative of the U.S. household population, sample
size was 1,290 children29. Child and household characteristics, child experiences and well-being,
as well as parent experiences and well-being were compared across mode of school instruction29.
Parent report of child’s mode of instruction revealed that 45.7% had virtual-only instruction,
30.9% had in-person only instruction, and 23.4% had combined instruction29. Non-Hispanic
White parents (31.9%) reported virtual instruction much less commonly than non-Hispanic Black
(54.9%), non-Hispanic other/multiracial parents (64.0%), and Hispanic parents (65.9%) 29.
Virtual instruction was also reported less commonly among private school parents (20.3%) than
public school parents (47.6%)29.
In comparison of child and parent experiences across modes of instruction, p values
<0.05 were considered statistically significant29. Some 95% confidence intervals were reported
to contain 1.0 because of rounding29. When compared to in-person only, virtual only and
combined student experiences, parents reported decreased physical activity [(62.9% CI (1.6-2.3)
and 52.1% CI (1.3-1.9) respectively compared to 30.3%], decreased time spent outside [58% CI
12

(1.4-2.2) and 42.2% CI (1.1-1.8) respectively compared to 27.4%], decreased in person time with
friends [86.2% CI (1.1-1.3) and 84.1% (1.1-1.3) respectively compared to 65.9%], and worsened
mental and emotional health [24.9% CI (1.2-2.2) and 24.7% CI (1.1-2.0) respectively compared
to 15.9%]29. Decrease in physical activity and decreased time outside with friends were also
statistically significantly greater for virtual only learners when compared to combined learners
[CI (1.0-1.4) and CI (1.1-1.6)]29.
Parental experiences were different between modes of instruction as well. When
compared to in-person only parents, virtual only and combined parents more commonly reported
loss of work [42.7% CI (1.1-1.8) and 40.1% CI (1.0-1.8) respectively compared to 30.6%],
concern about job stability [26.6% CI (1.3-2.1) and 19.6 CI (0.9-1.9) respectively compared to
15.2%], and conflict between working and providing child care [14.6% CI (1.0-2.3) and 14.2%
CI (1.1-2.5) respectively compared to 8.3%]29. Virtual only parents reported more commonly
child-care challenges [13.5% compared to 6.8% CI (1.1-2.7)], and difficultly sleeping or
insomnia [21.6% compared to 12.9% CI (1.2-2.2)] when compared to in-person only parents. In
the indicator of emotional distress, virtual only parents more commonly reported “a lot to
moderate distress” than in-person only parents [54.0% compared to 38.4% CI (1.2-1.6)] and
combined parents [54.0% compared to 42.9% CI (1.1-1.5)]29.
The results of this study suggest that children and parents of virtual learning had
compromised well-being compared to parents and children of in-person learning29. With the
ability to compare virtual to in-person students, it is possible to recognize that virtual learning
may be worse for child well-being than in-person29. The results of this study are consistent with
studies completed earlier in the pandemic which reported similar concerns about remote
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learning. Data from this study also gleams a light on the racial and ethnic disparities as well as
socioeconomic disparities which have been exacerbated by the pandemic.
The strengths of the study by Verlenden et al. are the generalizability of the study sample,
the accounting for participant specific characteristics, and the comparison of modes of
instruction. The study population was generalizable in that it came from the AmeriSpeak panel
which was designed to be representative of the US population29. Additionally, many different
indicators were assessed to evaluate the well-being of both parents and children in association
with mode of school instruction29. It was clear that the total well-being of the children and
parents were addressed by the authors.
Limitations of this study include the potential for information bias and the lack of
longitudinal data for comparison. The survey employed in this study was completed solely by
parents, which raises concern for information bias. Depending on the parent-child relationship,
the parent may not be completely in-tune to how the child is doing. Also, parent responses may
not have been completely honest based off a possible desire to adhere to social norms. The study
also lacks longitudinal data as it was completed only a month or two after the 2021 school year
had begun. Therefore, it is unknown if the findings of this study persisted after schools had been
reopened for a longer period30.
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Table 1. Review of studies examining COVID-19 school instruction and child well-being.
Authors

Verlenden et al
Wang et al
Kawaoka et al
Proposed Study

Study sample
representative of
US adolescent
population

Comparison of
well-being by
COVID-19
school
experience

✓

✓
✓

✓

Use of
validated
scales

✓
✓
✓

✓

Comparison
with pre-Covid
data

Longitudinal
follow-up

✓
✓

✓

A study completed by Wang et al. investigated psychosocial and behavioral problems of
children and adolescents during the early stages of school reopening in China30. A national crosssectional study was conducted with 11,072 students from primary, junior, and high schools in
China. The sample consisted of two major groups, those who were attending reopened schools
and those who were still homeschooled30. The term homeschooled was used in place of remote
learning in this study. Further details about the study sample and recruitment process can be
found in the Review of Methodology section.
An online survey was available to parents between May 20, 2020, to June 13, 2020, the
period in which schools had begun to reopen in China during the COVID-19 pandemic30. The
parent report questionnaire covered demographic information (e.g. age, sex, residential place
(urban or rural), maternal education status, parents having organic diseases, family income,
etc..), psychosocial impacts (e.g. parent-offspring conflict (yes/no), homework time (≤2h, >2h
per day), sedentary time (≤6h, >6h per day), screen exposure time (≤4h, >4h per day), sleep
problems (yes/no), physical activity (≤1h, 1h per day), and number of close friends(≥4 or 4)),
and the Parent Achenbach Child Behavior Checklist (CBCL)30. The Chinese version of the
15

CBCL was utilized to measure psychopathology and adaptive functioning in children.
Information about the CBCL can be found in the Review of Methodology section.
Group differences in mean and standard deviation for normal continuous variables from
the demographic and psychosocial data were compared using t-tests30. Group differences in
frequency and percentage per category for categorical variables from the demographic and
psychosocial data were compared using chi-square tests30. The internal consistency of total and
subscale CBCL scores was evaluated using Cronbach’s alpha30. Total and subscale scores
between groups were compared using the General Linear Model (GLM) Analysis of Covariance
(ANCOVA) for boys and girls aged 6-11 and 12-16 with age as a covariate30. A multivariate
logistic regression was used to identify predictors contributing to the presence of a behavioral
disorder30. Associations were assessed using Odds ratio (OR) and 95% CI30. A two-sided p-value
of less than 0.05 was used to define statistical significance30.
Compared to the homeschooling group, the reopened schools group showed a higher
prevalence rate of parent-offspring conflict (67.9 vs 63.6%, p<0.001), prolonged homework time
(44.8% vs 36.0%, p<0.001), increased sedentary time (30.7% vs 25.2%, p<0.001), sleep
problems (30.8% vs 27.4%, p<0.001), and physical inactivity time (58.2% vs 41.3%, p<0.001)30.
For the 6-11 age group, the reopened schools group had significantly higher CBCL overall
scores for problem behaviors when compared to the homeschooling group for both sexes [(16.79
vs 14.87), p=0.02 and (13.61 vs 11.62), p=0.01] respectively30. The reopened schools group also
scored higher on the internalizing and externalizing behavior scores than the homeschooling
group for both boys [(8.34 vs 7.140, p=0.02 and (8.79 vs 7.87), p=0.02, respectively] and girls
[(5.58 vs 4.73), p-0.02 and (7.17 vs 6.07) p=0.004 respectively]30. The most common protective
factors for behavioral problems in the reopened schools groups were physical activity greater
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than 1 hour per day and number of close friends greater than or equal to four, the most common
risk factors in these groups were parent-offspring conflict and increased sedentary time (p<0.01
or 0.05)30. In the homeschooling groups the most common risk factors for elevation in total score
of overall behavior problems in each age group were physical inactivity and screen exposure
time greater than four hours per day (p<0.01 or 0.05)30.
The findings of this study were contrary to that of the Verlenden et al study. Wang et al.
found that during the period of school reopening in China, children who had returned to inperson school had more behavior problems that those who remained in online homeschool. This
finding was surprising given all the previously existing data which suggests the detriments of
remote learning. The behavior problems in the reopening group may be due to multiple reasons
including students may have still been adjusting to a stricter schedule, peer relationship
problems, increased academic pressure and load, as well as more restrictions on extracurricular
activities30. The authors of this study suggested that this increase in behavior problems was
temporary and related to an adjustment period in the first few weeks of school reopening30. The
suggested reasons for adjustment were not measured in this study, so it remains unclear if this
increase in behavior problems was temporary. Additionally, the Verlenden et al study was
completed during the second or third month 2020-2021 school year whereas the Wang et al study
was completed within the first month of school reopening at the end of the 2019-2020 school
year. Thus, participants of the Verlenden et al. study had a longer period for adjustment and
preparation for return to in-person learning. Given the question of temporary behavior problems
during an adjustment period to school reopening, it is important to obtain longitudinal data
including a follow-up period after the pandemic has resolved. The time of data collection by
Wang et al was within one month of school reopening and when the pandemic was still present.
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The strengths of the Wang et al. study include a large representative sample and the use
of a reliable outcome measure, the CBCL. The study population was representative in China;
however, it is not generalizable to the United States population. Given that China is not as
racially diverse as the United States, this study cannot shed any light on the racial disparities that
are present in the United States30. This study was strengthened by the primary outcome measure
of the CBCL but there was no comparison to pre-COVID data. It is unclear if behavioral
problems were present prior to the pandemic. The CBCL is a widely used measure with high
test-retest stability and good internal consistency30. Additionally, confounding variables were
addressed by stratification of results by age group and gender30. Lastly, the authors of this study
conducted a multivariate logistic regression to identify protective and risk factors for behavior
problems in the reopened school group30. Independent variables in this regression were
demographic and psychosocial characteristics. Dependent variables were the presence of a
behavior disorder in which the total score exceeded the cut-off point in each group30. In addition
to limited generalizability, the study was also limited by a lack of longitudinal data. Another
limitation was that externalizing behaviors such as aggressive behavior and rule breaking
behavior may not have been demonstrated in a home environment depending on the
circumstance30. Lastly the study had a large sample size which would accommodate a small
effect size and the detection of very slight differences between study groups30.
Kawaoka et al. also used the CBCL to evaluate the effect of school closure on the
emotional and behavioral well-being of children in Japan 31. This study population consisted of
121 children with neurodevelopmental disorder including autism spectrum disorder (ASD),
attention-deficit hyperactivity disorder (ADHD), and/or intellectual disorder (ID)31. All
participants had been selected from 260 school-aged patients from 6 to 14 years old that had
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visited the Psychology and Developmental Section in the Department of Pediatrics and
Neonatology, Nagoya City University Hospital between April 1, 2019 and March 31, 202031. In
this study, parents were simultaneously mailed two CBCLs on May 15 202031. One was to be
filled out based on how the parents remembered their child’s behavior from two weeks before
school closures and the other in the present two weeks after school closures had begun31. Parents
were also sent a questionnaire about the child characteristics such as sex, age, type of
class/school (regular class, special needs, resource room, etc.), attendance and living
environment during school closure (only their home, not only their home, relative’s home, afterschool care, etc.)31. Information about Diagnostic and Statistical Manual of Mental Disorders 5th
edition (DSM-V) diagnoses and intelligence quotient (IQ) were extracted from participant’s
medical records31.
Subjects were grouped into categories of ASD, ADHD, and ID for data analysis31.
Median T-scores on the total problem scale, externalizing scale, internalizing scale, and
syndrome scales of withdrawn, somatic complaints, anxious/depressed, social problems, thought
problems, attention problems, delinquent behavior, and aggressive behavior were compared31. A
Kruskal-Wallis test was used to compare CBCL scores across groups from before school
closures and there was no significant difference among all patients or among diagnostic groups31.
Wilcoxon’s signed-rank sum test demonstrated that after school closures there had been
significant increases in CBCL T-scores in the areas of total problems score (p<0.01),
externalizing scale (p<0.01), thought problems (p<0.05), delinquent behavior (p<0.05), and
aggressive behavior (p<0.01) for all subjects31. Before and After T-scores were analyzed by
diagnostic group as well. In the ASD group there was significant elevation in T-scores on the
total problem score (p<0.01), externalizing scale (p<0.01), and syndrome scales of thought
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problems (p<0.05) and aggressive behavior (p<0.001)31. In the ADHD group there were
significant increases on the total problems score (p<0.01), externalizing scale (p<0.01), and
syndrome scales of delinquent behavior (p<0.01), and aggressive behavior (p<0.05). In subjects
with ID there were significant increases in total problem score (p<0.01), externalizing scale
(p<0.01), and syndrome scales of anxious/depressed (p<0.05), and aggressive behavior
(p<0.01)31.
This study indicated that children with neurodevelopmental disorders had increases in
behavioral problems after the onset of school closures. Strengths of this study included the
CBCL measurements from before school closures started. Although good in theory, the beforeschool closure CBCL measurement was subject to recall bias as it was administered at the same
time as the after-school closure CBCL measurement and was based on how the parent
remembered their child behaving. The study was also limited in that there were no hybrid
learning or in-person learning groups for comparison. Without these groups it is difficult to
identify whether changes in behavior were related to school closures or pandemic stress in
general. Lastly, the study was not generalizable in that all participants had prior diagnosis of
neurodevelopmental disorder. Patients with neurodevelopmental disorders already have an
impaired ability to cope with the challenges or remote learning. Thus, it is important for similar
research to be conducted in a population without pre-existing neurodevelopmental disorders31.
Review of Studies to Identify Possible Modifying Variables
The existing research examining the general effects of the pandemic on child mental
health have been beneficial for identifying potential modifying variables relevant to our study
(Tables 2 and 3). Mediating variables are those that explain how two variables such as an
exposure and an outcome are related. A moderating variable affects the strength and direction of
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how an exposure and outcome are related. Some moderating variables are also confounders. In
this review of studies, modifying variables were identified in context of the relationship between
remote learning and behavior problems.
A systematic review of child and family mental health outcomes during COVID-19 and
past pandemics demonstrated that social isolation and quarantining practices were associated
with an increase in child anxiety, PTSD, and fear symptoms32. Living in rural areas, being
female, and increasing grade level were found to be risk factors for negative mental health
outcomes. The review also found that parents experience high stress, anxiety, and financial
burden during pandemics32. Older parents and families with higher SES had lower rates of
negative mental health outcomes. Elevated stress and poorer well-being were associated with
parent fear over physical and mental health of their children, concern over potential job loss, and
arranging childcare32. Another systematic review evaluating the impact of COVID-19 on mental
health outcomes in children and adolescents found an association with anxiety and depression,
particularly in adolescent cohorts14. The review also found that mental health problems such as
anxiety, depression, OCD, somatic symptoms, and intensified behavioral problems could be
predicted by emotional reactions to COVID-19 such as worry, fear of contracting the virus, and
stress14.
The study previously mentioned by Verlenden et al identified possible modifying
variables of race, socioeconomic status, level of physical activity, time spent outside, and time
spent with friends29. Additionally, in terms of parent characteristics, Verlenden et al. identified
potential confounding variables of concern about job stability, conflict between working and
providing childcare, difficulty sleeping, and emotional distress29.

21

Table 2. Review of modifying factors of positive outcomes
Author

Wang et al.

Conti et al.

Child Specific Factors

-Number of close friends ≥4
-Physical activity >1h/day
-Urban residential area
-Homework time >2h/day

-Anxiety
-Mood disorders
-Obsessive-compulsive disorders
-Feeding disorders

Parent Specific Factors

-Maternal education status >9 years

Table 3. Review of modifying factors of poor outcomes
Author

Fong et al.

Nearchou
et al.

Verlenden et
al.

Wang et al.

Kawaoka et
al.

Child
Specific
Factors

-Living in
rural areas
-Female
Gender
-Increasing
Grade Level

-Worry
about
COVID-19
-Fear of
contracting
the virus
-Increase
in stress

-Decreased
physical
activity
-Decreased
time spent
outside
-Decreased
time spent
with friends

-Increasing
age
-Screen time
> 4 h/day
-Sedentary
time >6
hours/day
-Reduced
family income
-Homework
time >2h/day

-Autism
Spectrum
Disorder
-Attention
Deficit
Hyperactivity
Disorder
-Intellectual
Disability

Parent
Specific
Factors

-Parent fear
over physical
health and
mental health
of their
children
-Concern
over
potential job
loss
-Concern
about
arranging
childcare

-Concern
about job
stability
-Conflicting
between
working and
providing
childcare
-Difficulty
sleeping
-Emotional
distress

-Parent
offspring
conflict
-Parents
having
organic
diseases

Li and
Zhou

Adibelli et al.
-Increase in
internet usage

-Parental
Worry

-Negatively
impacted mental
health
-Fear about the
coronavirus
becoming a
pandemic

The study by Wang et al also revealed potential modifying variables. The paper’s
supplement reported risk and protective factors for internalizing and externalizing behaviors for
each reopening group. In the 6-11 age group for boys and internalizing behaviors, age, and
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screen exposure time greater than four hours were risk factors and number of close friends
greater than or equal to four was a protective factor30. For boys aged 6-11 and externalizing
behaviors, physical activity greater than one hour per day and number of close friends were
protective factors30. For girls aged 6-11 and internalizing behaviors, sedentary time greater than
6 hours per day was a risk factor and number of close friends greater than four was a protective
factor30. For girls aged 6-11 and externalizing behaviors, urban residential area, and number of
friends greater than four were protective factors, and reduced family income, homework time
greater than two hours, screen exposure time greater than four hours per day and parent-offspring
conflict were risk factors30. For boys aged 12-16 and internalizing behaviors, age, and number of
close friend greater than four were protective factors and reduced family income, sedentary time
greater than six hours per day, and parents having organic diseases were risk factors30. For boys
aged 12-16 and externalizing behaviors, age, and number of close friends greater than or equal to
four were protective factors and reduced family income, sedentary time greater than six hours
per day, parent-offspring conflict and parents having organic diseases were risk factors30. For
girls aged 12-16 and internalizing behaviors, homework time greater than two hours per day,
maternal education status greater than nine years, and number of close friends greater than or
equal to four were protective factors, and sedentary time greater than six hours per day was a risk
factor30.
The study by Kawaoka et al was valuable for identifying the presence of
neurodevelopmental disorders as a modifying variable, in that participants of their study had
diagnoses of ASD, ADHD, and/or ID, and increases in behavior problems were found in each
study group during the COVID-19 pandemic. Another study that utilized the CBCL was
conducted in Italy. In this study, pre-COVID and COVID CBCL scores were compared in
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pediatric neuropsychiatric patients. The study included patients ranged from ages 1.5-18 years
and all had prior a prior diagnosis of a neurological, emotional/behavioral, or
neurodevelopmental disorder. Anxiety (p<0.05) and somatic problems (p<0.1) increased in the
1.5-5-year subpopulation, while obsessive-compulsive (p<0.05), post-traumatic (p<0.1), and
thought problems (p<0.05) increased in the 6-18 year populations. Interestingly, children with
emotional and behavioral disorders, such as anxiety, mood disorders, obsessive-compulsive, and
feeding disorders, had statistically significant clinical improvement in CBCL scores when
compared to those with neurological and/or neurodevelopmental disorders. This finding suggests
that a psychopathological diagnosis could have a “protective effect” during the COVID-19
lockdown as stressors such as competition and comparison with pairs had been removed33. This
information is important in that it indicates a pre-existing mental health diagnosis may impact a
child’s reaction to pandemic school closures.
A study by Li and Zhou also revealed potential modifying factors in the investigation of
COVID-19 school instruction and child behavior. This study evaluated the relationship between
parental worry and internalizing and externalizing problems in children and adolescents during
the COVID-19 outbreak in China34. The revised parental worry scale that was utilized in this
study addressed the areas of physical health worry, mental health worry, generalized worry, and
disaster-related worry34. Internalizing problems of children were measured using the Spence
Children’s Anxiety Scale-Parent Version (SCAS-P) and Externalizing problems were assessed
using the Early School Behavior Rating Scale (ESBS)34. While controlling for children’s age and
gender, parents’ age and gender, educational level, and the local severity of the pandemic, it was
found that parental worry had a statistically significant and positive relation to internalizing and
externalizing problems in both children (p<0.001) and adolescents (p<0.001)34. The findings of
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this study indicate that the more parents worry about their offspring, the more likely children and
adolescents were to exhibit internalizing and externalizing behaviors.
A study conducted in Turkey between March 30, 2020 and April 20, 2020 assessed the
health-related quality of life of children ages 7-13 during the COVID-19 lockdown15. A
sociodemographic form and Generic Health-related Quality of Life Questionnaire for Children
(Kid-KINDL) were completed by 597 children and parent dyads. 69.3% of parents reported that
their children had increased use of the internet15. Children whose parents’ reported an increase in
internet usage as a result of the lockdown, had statistically significantly lower total quality of life
scores as well as lower quality of life scores in the dimensions of physical well-being (p<0.001),
emotional well-being (P<0.001), self-esteem (p<0.001), family (p<0.001), school (p<0.033), and
total quality of life (p<0.001) when compared to children’s whose parents reported no increase in
internet usage15. The study also found lower emotional well-being (p<0.001, p<0.001), family
(p<0.002, p<0.001), friends (p<0.011, p<0.001), and total quality of life (p<0.001, p<0.001)
scores for children whose parents stated the lockdown negatively impacted their mental health
and had fear about the coronavirus becoming a pandemic15. From this study increase in internet
usage can be identified as a modifying variable.
Based on the above studies the following variables will be addressed as modifiers in our
study: Age, gender assigned at birth, race, residential area (urban vs suburban vs rural), annual
household income, physical activity level, time spent with friends, increase in internet usage,
number of close friends, parent-offspring conflict, and presence of a prior neurodevelopmental
diagnosis. The following parent specific characteristics will be addressed as modifying variables
as well: age, education level, difficulty sleeping worry about COVID-19, concern about job
stability, and concern about childcare. The following variables will be considered possible
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moderators: age, gender, race, residential area, number of close friends, presence of a
neurodevelopmental diagnosis, annual household income, parent age, parent education level,
parents having organic diseases. The following variables will be considered possible mediators:
increased sedentary time, decreased physical activity, decreased time spent with friends,
difficulty sleeping, increase in internet usage, parent-offspring conflict, parental anxiety, parental
worry about COVID-19, childcare concerns, and parent concern about job stability. The
relationship between moderators and mediators can be observed in Figure 1. The additional
confounding variables of a recent death in the family or change to family dynamic (e.g.,
separation or divorce), will be included in exclusion criteria.
Figure 1. Possible moderators and mediators in the relationship between remote learning and
behavior problems.

26

Review of Relevant Methodology
Study Population/ Recruitment
For the purposes of a generalizability, it is important for a study’s population to be
representative. Verlenden et al. surveyed participants using NORC at the University of Chicago
AmeriSpeak panel. This panel includes approximately 40,000 households which were recruited
through random sampling from an address based sample29. This probability-based panel was
designed to be representative of the U.S. household population which is good for
generalizability29. However, it may not have been truly representative of all U.S. students and
children aged 5-12 which were the focus of the study. Additionally, the sample had threatened
generalizability in that there were only 1,290 respondents and the survey was only provided in
the English language29.
Kawaoka et al. selected participants from a list of school-aged patients that had visited
the pediatric psychology department at the Nagoya City University Hospital within the year prior
to the school closures in March 2020. This population had limited generalizability in that all
patients had pre-existing Neurodevelopmental Diagnosis and had sought related care within the
past year29. While this is an effective method for evaluating a specific patient population in one
location, participants from this population may have limited coping skills compared to the
general population, thus would not be a generalizable sample for American children without
neurodevelopmental diagnoses.
In the Wang et al study, a representative sample of the population was formed by
selecting two major cities from each of the North, East, West, South, and Middle regions of
China30. The school district with the median income from each of the 10 cities was selected and
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one primary, one junior, and one high school were selected from each district30. Each of the
schools contained at least 1000 pupils, had no more than 60% of one gender, and had been active
for more than 10 years in the urban and rural areas of the district30. Two classes were selected
from each grade level30. The method utilized by Wang et al. was effective for selecting a
representative sample of the population of China however the representativeness of the study
population was limited in that the voluntary responses of the survey did not come from random
sampling. Although it may not be truly representative, the large sample size of over 11,000,
shows that the survey was an effective method for collecting data from a large quantity of
people30.
A similar study with a nationally representative sample is the Adolescent Brain Cognitive
Development study from the United States35. This is the sample of the proposed study. Funded
by the National Institute of Health, the ABCD is the largest longitudinal study to follow the
neurodevelopmental trajectories of American children. This study sought to longitudinally assess
the neurodevelopmental factors, environmental exposures, and child psychopathology that
contribute to substance use risk35. The data from this study is publicly available and contains
baseline measurements of each participant in the domains of physical health, brain imaging,
biospecimens, neurocognition, and substance use. A baseline cohort of 11,500 participants were
recruited from 21 nationally distributed study sites with catchment areas encompassing over 20%
of the whole US population of nine- and ten-year-olds35. Of note, the authors intended to have at
least 50% of the sample expressing elevated internalizing and externalizing behaviors.
Participants were recruited to be nine and ten years old at the time of their baseline assessments
between September 1st, 2016, and August 31st, 2018. The cohort included 9780 single birth
participants and 1720 twins35. The recruitment methods for single birth participants are of
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interest to this study. Recruitment occurred in both public and private schools with
sociodemographic targets for age, gender, race and ethnicity, socioeconomic status, and
urbanicity. Targets came from the American Community Survey and annual third and fourth
grade school enrollment data maintained by the National Center for Education Statistics35. To
reflect the distributions of demographic and socio-economic characteristics in the U.S.
population of nine- to ten-year-old children, oversampling was used in areas with higher
proportions of racial and ethnic minorities or rural residents to make up for areas in which those
groups were under-represented35.
To account for the uncertainty in participation, the sample of schools selected for each
site were assigned were assigned to four random replicates35. The schools from replicates 1 and 2
were contacted first and the sociodemographic characteristics of recruited participants were
assessed. If the targets for sociodemographic characteristics were not met, adjustments were
made to school lists for replicates 3 and 4 to recruit specifically to those targets35. After schools
were identified, school district superintendents and school principals were contacted to aid in the
distribution of recruitment materials. Hard copies of recruitment materials were sent home to
children in the appropriate age ranges35. Electronic copies were also sent out through classroom
mailing lists if schools agreed. Interested families completed telephone screening and would be
enrolled if eligible. Monetary compensation of $200 was given to the parent/guardian and $100
worth of gifts or gift cards were provided to the child35. Additional recruitment procedures of
mailing lists, self-selection through participant affiliates, snowballing referrals, and summer
recruitment were utilized to reach participants that may not have been reached through school
sampling. These supplementary methods made up less than 10% of the final sample. The
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recruitment method by the ABCD study formed a large nationally represented sample with
baseline assessments. This study population will be useful to recruit participants for our study.
General Characteristics
It is important to assess baseline characteristics of one’s study population in order to
identify differences between groups and potential modifying variables (Table 4). Using the
COVID experiences survey, Verlenden et al. examined child and parent experience and wellbeing across different modes of COVID-19 school instruction29. The child characteristics of sex
(male/female), age group (5-8 years/9-12 years), existing emotional, mental developmental, or
behavioral condition (yes/no): child school type (public/private) and child receives free or
reduced cost lunch (yes/no)29. The parent household characteristics included sex (male/female),
race/ethnicity (white, non-Hispanic/ black, non-Hispanic/ Hispanic/ other, non-Hispanic), marital
status (married or living with partner/ never married, divorced, widowed, or separated), parental
education (less than high school or high school graduate/ some college or technical school or
associate degree/ bachelor’s degree or higher), and annual household income (≤$34,999/
$35,000-$49,999/ $50,000-$74,999/ $75,000-$99,999/ ≥$100,000).
The child experience characteristics were change in physical activity (decreased/ no
impact or increased), change in time spent outside (decreased/ no impact or increased), change in
spending time with friends in-person (decreased/ no impact or increased), and change in
spending time with friends virtually for non-educational purposes (decreased/ no impact or
increased)29. The child well-being indicators were change in physical health (worse/ better or no
change), change in mental or emotional heath (worse/ better or no change), depression (with
elevated symptoms/ without elevated symptoms), anxiety (with elevated symptoms/ without
elevated symptoms), psychological stress (with elevated symptoms/ without elevated symptoms).
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The parent experience characteristics assessed were loss of work (yes/no), concern about
job stability (often/ sometimes or never), child-care challenges (often/ sometimes or never),
conflict between working and providing child-care (often/ sometimes or never) and increased
substance use (yes/no)29. The parent well-being indicators were emotional distress (a lot or
moderate/little or no), difficulty managing emotions (often/ sometimes or never), and difficulty
sleeping or insomnia (often/ sometimes or never)29. The COVID Experiences survey by
Verlenden et al was effective in quickly assessing parent and child experience during the
pandemic, but it did not address the child’s time spent on the internet15, number of close
friends30, sedentary time30, the presence of parent-offspring conflict30 and parents having organic
diseases30. Which from review of modifying variables, are important to our study. Comparison of
general characteristics across studies can be found in Table 4. Repeated characteristics across
studies were left out for simplicity.
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Table 4. General Characteristics assessed in mentioned studies. Repeated characteristics were
left out for simplicity.
General Characteristics
Verlenden et al.

Adibelli et al.
Wang et al.

Child Specific Characteristics
- Gender
- Age
- Race/ethnicity
- Existing emotional, mental developmental,
or behavioral condition
- Child School Type
- Child receives free or reduced cost lunch
- Change in physical activity
- Change in time spent outside
- Change in spending time with friends
- Depression
- Anxiety
- Psychological stress
Parent/Household Specific Characteristics
- Sex
- Race/ethnicity
- Marital status
- Parental Education
- Annual Household Income
- Loss of work
- Concern about job stability
- Child-care challenges
- Conflict between working and providing
child-care
- Increased substance use
- Emotional distress
- Difficulty Managing Emotions
- Difficulty Sleeping or insomnia
Child Increase in internet usage
- Number of close friends
- Sedentary Time
- Parent offspring conflict
- Parents having organic diseases
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COVID-19 Related Stress
Verlenden et al utilized their own COVID experiences survey to assess COVID related
stress. While this survey does assess COVID-related stress to an extent, it does not specifically
address the types of stress or how it would affect one’s life. A better measure of COVID related
stress is The COVID Stress scale36. This scale was developed by Taylor et al. to assess anxiety
and stress symptoms related to the pandemic36. The COVID Stress Scale is a 36-item
questionnaire which produces data across 5 main domains: (1) Danger and contamination fears,
(2) fears about economic consequences, (3) COVID xenophobia, (4) COVID compulsive
checking and reassurance seeking, and (5) COVID traumatic stress symptoms about COVID1936. Items are rated on a 5-point Likert scale (0, not at all, 1-slightly, 2-moderately, 3-very, 4extremely). The scale is scored by adding all item scores together. Higher scores are associated
with COVID Stress Syndrome. The questionnaire was developed and validated in a large,
population-representative samples from Canada and the United States. It performed well on
indices of reliability and validity36.
Child Well Being
As mentioned previously the Verlenden et al study addressed child experience and wellbeing using the COVID experiences survey. This survey assessed the child’s change in physical
activity, change in spending time outside, change in spending time with friends in-person,
change in spending time with friends virtually for non-educational purposes, change in physical
health, change in mental or emotional health, depression, anxiety, and psychological stress using
dichotomous outcomes. This methodology is appropriate for assessing certain characteristics of
the study population such as sociodemographic information, changes in physical activity, and
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time spent with friends. To further support the findings of Verlenden et al, it would be important
to use a validated scale which is commonly employed for assessing the mental health of children
and adolescents.
Li and Zhou assessed the effect of parental worry on internalizing and externalizing
problems in children. Internalizing problems were assessed using the Spence Children’s Anxiety
Scale-Parent Version (SCAS-P)34. For their study, only the separation anxiety and generalized
anxiety scales were utilized. The other two subscales from the SCAS-P, Specific Fear and Social
Anxiety, were not utilized because children staying home during the pandemic did not have
much contact with the outside environment, minimizing their opportunities to experience fears of
crowded places, meeting, or talking with unfamiliar people etc34. The separation anxiety subscale
consisted of four items such as “worry that something bad will happen to his/her parents” and the
generalized anxiety subscale consisted of five items such as “spend a lot of time worrying about
a lot of things every day”34. Parents reported their child’s anxiety levels on a five-point rating
scale ranging from completely inconsistent to completely consistent34.
Li and Zhou assessed externalizing problems with the Early School Behavior Rating
Scale (ESBS) with some alterations 34. “Fighting with other children” and “Kicks, bites, or hits
other children or adults” were removed from the scale as children staying home were less likely
to exhibit these behaviors 34. The modified scale included seven items: hyperactivity, irritability,
inattention, aggression, lying, and other externalizing problems. Parents rated externalizing
problems on a scale of one to five ranging from never to always, and the average score of the
children’s externalizing problems was calculated from the seven items34. Although these scales
are appropriate for the outcome measure, they had to be altered to fit the setting of the pandemic.
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Additionally, the use of separate tools to measure internalizing and externalizing symptoms may
be more time consuming and less cost efficient than one tool which measures both.
In the early pandemic lockdown, Adibelli et al assessed children’s wellbeing using the
Generic health-related quality of life questionnaire for children (Kid-KINDL) for ages 7-13. The
24-item scale was originally developed in German, has been translated into 14 different
languages and was adapted for Turkey. The questionnaire scale included six dimensions of
physical well-being, emotional well-being, self-esteem, family, friends, and school34. Each
dimension contained four items which were responded to by the children with five-point Likert
scale ranging from never to always. There was also one illness module consisting of six items. A
quality of life score is calculated for each dimensions and the total score is the sum of each
subscale score34.
A commonly used tool in the assessment of child emotional and behavioral well-being is
the Child Behavior Checklist (CBCL) 6-1837. The CBCL is a widely used measure with high
test-retest stability and good internal consistency30. This checklist has been utilized by four
different studies assessing child well-being during the pandemic30,31,33,38. The CBCL is a 113item parent report in which each item is rated on a three-point Likert scale (0, not true; 1,
sometimes true; and 2, very true) 37,39. The checklist takes about 15-20 minutes to complete and
parents answer prompts based on the preceding 6 months37. The checklist consists of a
competence profile and a syndrome profile. The competence profile contains an activities scale,
social scale, and school scale. The activities scale provides scores for number of sports, other
recreational activities, jobs, chores, and rating the amount and quality of child’s participation in
various activities37. The social scale measures participation in organization, number of close
friends, number of weekly contacts with friends, how well the child gets along with other, and
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how well the child plays and works alone37. The school scale measures performance in academic
subjects, receipt of special remedial services, grade repetition, and other school problems37. A
total competence score can be computed from the sum of the raw scale scores from the three
subscales.
The syndrome profile of the CBCL categorizes into 8 syndrome scales:
anxious/depressed, withdrawn/depressed, somatic complaints, social problems, thought
problems, attention problems, rule-breaking behavior, and aggressive behavior37. The syndrome
scale items are classified into two summary scales: Internalizing problems and Externalizing
problems33,37. Internalizing problems are within the self and thus contain the anxious/depressed,
withdrawn/depressed, and somatic complaints scales37. Externalizing problems involve conflicts
with other people and their expectations for the child. This summary scale includes the
aggressive behavior and rule breaking syndrome scales37. The social, thought, and attention
problems scales are not included in either the internalizing or externalizing summary scales. The
total problems score is the sum of the internalizing problems, externalizing problems, other three
syndrome scales, and the one highest score (1 or 2) on any additional problems entered by the
respondent for the open-ended item 11337. The CBCL produces raw scores as well as age and
gender standardized T-scores. T-scores are classified as not clinically significant when below 60,
borderline clinically significant between 60-63, and clinically significant when above 6333,37.
A study from Italy examined the effects of the COVID-19 outbreak on CBCL scores38.
Parents were asked to fill out the CBCL internalizing (Anxious/Depressed,
Withdrawn/Depressed, and Somatic Complaints) scales twice, once based off their child’s
current behavior during the pandemic, and another based off how they recalled their child’s
behavior prior to the pandemic. Analyses of variance showed that internalizing symptoms of
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children were higher during the pandemic than before it started38. COVID scores were greater
than pre-COVID scores for the Withdrawn/Depressed (p<0.01), Anxiety (p<0.05), and Somatic
Complaints scales (p<0.01)38. Although the study design was thoughtful in addressing preCOVID scores, it was subject to information bias in that these measures were based on how
parents remembered their child’s behavior prior to the pandemic. The study also did not compare
children’s mode of school instruction during the pandemic.
Although they were good background for this study, the other studies30,31,33 previously
mentioned in this paper that utilized the CBCL were limited. The studies by Conti et al. and
Kawaoka et al. had limited generalizability to the population of children and adolescents in the
United States in that they only included patients with pre-existing neurodevelopmental diagnoses
and took place in Italy and China respectively. All three of these studies were limited in that they
lacked longitudinal data for follow-up30,31,33. The ideal study would compare true pre-COVID
CBCL scores to current and follow-up CBCL scores across modes of school instruction in a
nationally representative study sample.
Parental Stress
As mentioned previously, Verlenden et al utilized the COVID experiences survey to
assess parental stress. This method was appropriate for an early study on a topic with a broad
interest and short timeline. Now that a correlation has been observed between mode of school
instruction and parental worry, it is important for future studies to utilize validated scales to
strengthen the existing body of research.
A revised version of the Parental Worry Scale (PWS) was utilized by Li and Zhao to
evaluate the relationship between parental worry and externalizing and internalizing problems in

37

children. The 18-item scale measured parental worry across the four dimensions: physical health
worry, mental health worry, generalized worry, and disaster-related worry. Disaster-related
worry was added to the scale to address worries specific to the pandemic. In the dimension of
physical health worry, the five items included prompts such as “I worry that mild child may be
infected”34. Seven items for mental health worry addressed concerns such as “I worry that my
child feels depressed”. Three items for generalized worry measured worries such as “I will be
worried if I don’t know what my child is doing”. Items in this disaster-related dimension
measured concerns such as “worry that my child lacks self-protection skills in the pandemic”34.
A five-point rating scale ranging from never to always measured parent self-report of worry34.
The Spielberger State Trait Anxiety Inventory for Adults (STAI) utilizes self-report to
measure the presence and severity of a person’s generalized propensity to be anxious as well as
their current symptoms of anxiety40. The inventory contains 2 subscales which are 20 items each,
the State Anxiety Scale (S-anxiety) and the Trait Anxiety Scale (T-anxiety). The S-anxiety
measures the individual’s current state of anxiety by addressing how the respondent feels “right
now”. It measures subjective feelings of apprehension, tension, nervousness, worry, and
activation of the autonomic nervous system. The intensity of current feelings “at this moment”
are assessed on a Likert Scale of 1-4, (1-not at all, 2-somewhat, 3-moderately so, and 4-very
much). The T-anxiety addresses “anxiety proneness” by ascertaining general states of calmness,
confidence, and security. The frequency of feelings “in general” are also assessed on a Likert
scale of 1-4 (1-almost never, 2-sometimes, 3-often, and 4-almost always. Subtest total scores are
obtained from adding item scores. Scores on each subtest may range from 20 to-80, with higher
scores indicating higher levels of anxiety. Clinically significant scores are those greater than 3940 for the S-anxiety scale40.
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Conclusion
The existing literature is unclear regarding the direction of effect of remote learning on
the emotional and behavioral well-being of children when compared to children who returned to
in-person learning during the pandemic. The studies conducted by Verlenden et al. and Kawaoka
et al. suggest that students of remote learning were more negatively impacted than in-person
learning29,31. On the contrary, Wang et al. suggested that child who returned to the classroom
were having more behavior problems than those who continued to learn at home30. Further
research is needed to better understand the direction of effect that remote learning has on child
well-being. The current studies have examined the well-being of children across modes of school
instruction at only one data point or have compared pre-COVID and current data without
examining differences between mode of school instruction. Currently there is a lack of research
regarding the effects of child well-being with different modes of COVID-19 school instruction
with multiple data points including pre-COVID, current, and follow-up data.
Using the 9,780 single live birth participants from the ABCD study28, our prospective
cohort study will fill the gaps in the data by comparing CBCL scores across students with
remote, hybrid, and classroom learning groups at pre-COVID, current, and 1-year follow-up data
points. The CBCL was selected for this study because the ABCD data included CBCL scores in
baseline assessments which could be utilized as true pre-COVID CBCL scores from a nationally
representative sample28. General characteristics of study participants will be collected using a
modified version of the COVID Experiences Survey29, the COVID Stress Scale36, and the
Spielberger State Trait Anxiety Inventory for Adults40. Child well-being will be assessed through
the subscale and summary scales from the CBCL37. Confounding and modifying variables will
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be accounted for and the effects of mode of school instruction will be better isolated by exclusion
criteria and statistical analysis.
This study will add to the existing body of research regarding the differential well-being
of children and adolescents across modes of school instruction during the pandemic. The novelty
of this study originates from its use of a nationally representative sample, comparison of true preCOVID and current CBCL scores, as well as the collection of follow-up data at one year. With
this information the gaps in knowledge from previous similar studies may be filled and there will
be more guidance on how schools should proceed in pandemic recovery and in future pandemics.
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Chapter 3-Study Methods
Study design
This Prospective cohort study will compare pre-COVID, current, and follow up CBCL
scores across children with remote, hybrid, and classroom learning experiences, during the 20202021 school year, while controlling for confounders.
Study population and sampling
Study participants will be from the nationally representative sample of 9,780 single live
birth participants from the ABCD study28. Twin participants will be excluded prior to
recruitment. Participants were recruited from 21 sites across the United States28. All participants
of this study had a prior CBCL completed during their baseline assessments for the ABCD study
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. At time of baseline assessments, between September 1st, 2016, and August 31st, 2018,

participants were nine or ten years old. This means that at time of recruitment for our study,
participants will range from ages 12 to 15.
Subject Protection and Confidentiality
Prior to the completion of any study activities, our study protocol will be submitted to the
Yale University Institutional Review Board and Human Subjects Committee for approval.
Parents will provide informed consent by filling out the parent permission form electronically
prior to filling out any of our surveys. Children (Age 12) and Adolescents (13-15) will provide
their assent by electronically signing the Child and Adolescent assent form. An example of the
consent and assent forms are in the Appendix section.
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To ensure confidentiality parents will be required to create a password protected online
account on the virtual platform through which the surveys will be completed. Research staff will
only include individuals that have completed mandatory Health Insurance Portability and
Accountability Act (HIPAA) training.
Recruitment
Over a one-month period in September 2021, participants of the ABCD study will be
recruited by e-mail through the sites in which they were initially recruited for the ABCD study.
They will receive an explanation of the study design and any associated risks. Emails will
contain a personalized link to a virtual platform in which they can complete the general
questionnaire, COVID Stress Scales questionnaire, the Spielberger State Trait Anxiety Inventory
for Adults, and the Child Behavior Checklist. We will maintain the same sociodemographic
targets as the ABCD study.
Study Variables and Measures
Parents will electronically be sent a general questionnaire, COVID Stress Scale, Child
Behavior Checklist and Spielberger State Trait Anxiety Inventory.
Study Population Characteristics
The general questionnaire will ascertain sociodemographic data and pandemic specific
characteristics (Table 5). It will be modeled off the COVID Experiences survey developed by
Verlenden et al. Some of the sociodemographic data will already be available from the ABCD
study. This information will be electronically pre-populated into each survey sent out, thus
increasing convenience while leaving the opportunity for parents to make updates or correct
errors. The questionnaire will contain the following: Gender assigned at birth (male/female), Age
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(years), Race/ethnicity (white, non-Hispanic/ black, non-Hispanic/ Hispanic/ other, nonHispanic), Pandemic School Experience between August and December 2020 as determined by
school (Remote only/ Hybrid/ Classroom only), Location by region of United States
(Northeast/Southeast/Midwest/West/Southwest), Residential area (urban/suburban/rural), Annual
household income (≤$34,999/ $35,000-$49,999/ $50,000-$74,999/ $75,000-$99,999/
≥$100,000), Parent Concern about job stability (Often/ Sometimes or never), Existing
Emotional, Mental, Developmental or Behavioral condition (Yes/No---IF yes, what is it?),
Parental Education Level (Less than high school or high school graduate/some college or
technical school or associate’s degree/bachelor’s degree or higher), Child’s change in physical
activity during the pandemic (Increase/Decrease/No change), Change in recreational internet
usage during the pandemic (Increase/Decrease/No change), Change in spending time with
friends in-person (Increase/Decrease/No change), Number of close friends (≥4 or 4), and Parent
offspring conflict (Yes/No) 15,29,33,41,42. Lastly, the questionnaire will contain yes/no questions to
address exclusion criteria of recent death in the family or recent change in family dynamic. The
COVID stress scale and Spielberger State Trait Anxiety Inventory for Adults will be included in
this questionnaire as well. Numerical COVID Stress Scale Scores will be measured as a
continuous outcome. Spielberger State Trait Anxiety Inventory Scores will be measured as a
dichotomous outcome: clinically significant versus or not clinically significant.
Examples of the General Questionnaire, COVID Stress Scales, and Spielberger State
Trait Anxiety Inventory can be found in the appendix.
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Table 5. Baseline Characteristics of Study Sample
Characteristic
Age (years)
Gender:
Female
Male
Race:
White non-Hispanic
Black non-Hispanic
Hispanic
Other non-Hispanic
Region of the U.S.:
Northeast
Southeast
Midwest
West
Southwest
Residential area:
Urban
Suburban
Rural
Annual Household Income:
≤$34,999
$35,000-$49,999
$50,000-$74,999
$75,000-$99,999
≥$100,000
Existing Emotional, Mental,
Developmental, or Behavioral
Condition:
Yes
No
Child Change in Physical
Activity
Increase or No Change
Decrease

Remote-only

Hybrid

Child’s Change in Recreational
Internet Usage
Increase or No Change
Decrease
Child’s Change in spending
time with friends in-person
Increase or No Change
Decrease
Number of Close Friends:
≥4 or 4
Parent Concern about Job
Stability
Often
Sometimes or never
Parental Education Level
Less than high school
High school graduate
Some college or technical school
or associate degree
Bachelor’s degree or higher
Parent Offspring Conflict
Yes
No
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Classroom-only

p-value

Recent Death in the Core
Family
Yes
No
Recent Change in Family
Dynamic
Yes
No
COVID Stress Scale Score:
Spielberger State Trait Anxiety
Inventory Score:
Clinically Significant
Not Clinically Significant

Primary Exposure
The primary exposure examined in this study will be COVID-19 learning experience.
This will be operationalized by the subject’s COVID-19 school experience from August to
December 2020. This timeline was selected secondary to the emergence of COVID-19 vaccines
in late December 20209. School experiences will be categorized in three groups based on parent
report: remote learning, hybrid learning, and classroom learning. School experience will be
defined by what was determined as the primary mode of instruction determined by the child’s
school at the start of the school year. As COVID-19 infection rates and school recommendations
were fluid during this time27 all data and statistical analyses will be performed according to the
intention to treat protocol based on the child’s learning experience determined in August 2020.
Main Outcome
The main outcome variable in this study will be emotional and behavioral changes. This
will be operationalized through the Child Behavior Checklist (CBCL). Mean T-scores from the
total problems scale of the CBCL will be compared from pre-pandemic to current, and follow-up
points. An example of the CBCL can be found in the appendix.
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Confounding Variables and Covariates
Confounding factors will be addressed through exclusion, stratification, and statistical
analyses. These will be measured using numerical and categorical variables in the in general
questionnaire, COVID Stress Scale, and Spielberger State Trait Anxiety inventory. The
confounding variables of twin birth, death in the family or recent change in family dynamic will
be included in our exclusion criteria. Multiple modifying factors have been identified to be of
interest to the relationship between remote learning and childhood behavior problems. These
factors have been categorized into possible moderators and possible mediators. Possible
moderators include age, gender, race, residential area, number of close friends, presence of a
neurodevelopmental diagnosis, annual household income, parent age, parent education level, and
parents having organic diseases. Moderators are not in the causal pathway and many of which
are confounders. They will be included as covariates in our ANOVA described later in this
paper. Possible mediators to this study include increased sedentary time, decreased physical
activity, decreased time spent with friends, increase in internet usage, parent offspring conflict,
parent difficulty sleeping, parental anxiety, parental worry about COVID-19, childcare concerns,
and parent concern about job stability. Possible mediators will be accounted for during the
multiple linear regression detailed later in this paper.
Data Collection and Adherence
Parents will have 1 month to return all surveys from the date emails are received. They
will receive weekly reminder emails until surveys are complete. Participants that do not have a
completed general questionnaire, COVID Scale, and CBCL will be excluded from the study.
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Follow-up
Follow-up general questionnaires and CBCL scores will be sent at 6 months and 1-year
follow-up from September. Follow-up general questionnaires will ascertain any changes to
child’s school status or the implementation of any mental health treatment for the child.
Sample Size Calculation
Based on the Crescenti et al study, the researchers of this study are anticipating a medium
effect size38. This study compared CBCL scores from pre-COVID-19 and during COVID-19.
Mixed model repeated ANOVAs were used in their statistical analysis with a statistical
significance threshold of p<0.05. Effect sizes were reported as partial eta squared (η2p). Effect
sizes were categorized as small, medium, and large based off the following benchmarks
respectively 0.01, 0.06, 0.14. Crescenti et al found that COVID-19 CBCL scores were greater
than pre-COVID-19 CBCL on the Withdrawn/Depressed, Anxiety, and Somatic complaints
scales with the following p-values and effect sizes respectively: p<0.01, η2p=0.062; p<0.05,
η2p=0.005; and p<0.01, η2p=0.021. Based off the medium and small effect sizes found on
internalizing CBCL scales in the Crescenti et al study, we will anticipate a medium effect size
for changes in CBCL scores in this study38. The anticipated confidence level and power for this
study will be 0.05 and 0.80, respectively. With an effect size of η2p =0.06, α=0.05, and power of
0.80, the minimum sample size for this study was calculated to be 675 total across the three
groups using the G*Power Software.
Analysis
Remote learning, hybrid, and classroom groups will be described using a proportion-N%. Comparisons between the characteristics of the remote, hybrid, and classroom groups will
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be performed using an unpaired t-test for the numerical variables of age and COVID stress scale
score. A Chi-square test will be used for all other variables which are categorical, including
scores on the Spielberger State Trait Anxiety Inventory. A repeated measures ANOVA will be
used to compare mean pre-COVID, current, and follow-up CBCL T-scores for total problem
scales between the remote, hybrid, and classroom groups. The mediating and moderating factors
of age, race/ethnicity, residential area, annual household income, parent age, number of close
friends, presence of a pre-existing mental health diagnosis, parental anxiety, and COVID related
stress will be addressed as covariates in the repeated measures ANOVA. A multiple linear
regression will be used compare mean differences in CBCL scores while accounting for the
possible moderators and mediators: parent age, parent education level, parents having organic
diseases, increased sedentary time, decreased physical activity, decreased time spent with
friends, increase in internet usage, parent offspring conflict, parent difficulty sleeping, parental
anxiety, parental worry about COVID-19, childcare concerns, and parent concern about job
stability.
Timeline and Resources
The timeline for this study will begin in Fall 2021. After IRB approval is obtained, all
study related activities will commence. Recruitment and Data Collection will occur
simultaneously over a one-period in September 2021. Recruitment will begin with emails sent
out to parents containing a link to completing our surveys. Prior to completion of the surveys,
parents will electronically consent to the study. Once consent is obtained, parents will be able to
proceed to the surveys. Data collection will consist of the completion of the General
Questionnaire, Covid Stress Scales, Child Behavior Checklist, and Spielberger State Trait
Anxiety Inventory.
50

The staffing for our study will consist of a study coordinator, study personnel, an
information technologist, and a statistician. The study coordinator will be a medical provider
from the field of child psychology who will oversee all study related activities. Study personnel
will include research assistants that will aid in the attainment of participant lists from the ABCD
study and work with information technologists to place all on surveys on a password-secure
online platform. A statistician will aide in review of data and performing the appropriate
statistical analyses. All personnel will have been trained for HIPAA compliance.
The funding for our study will need to cover the cost of compensation for participants of
the study. Parents will receive $100 and $50 worth of gift/gift cards for their children. Funding
will also include the costs of using our data collection instruments. The software for
computerized administration of the CBCL is $40543. There is no published cost for utilizing the
COVID Stress Scale. The STAI costs $125.00 per 50 remote online surveys and $50.00 for the
manual44,45.
In summary, data collection for our study will occur over a one-month period in
September 2021. Our staffing needs will require a study coordinator, study personnel, an
information technologist, and a statistician. The funding for this study will include the costs of
participant compensation and the following data collection instruments: CBCL, COVID Stress
Scales, and Spielberger State Trait Anxiety Inventory.
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Chapter 4-Conclusion:
Advantages and Disadvantages
The advantages of this study lie within the study’s novelty. This study will provide
longitudinal data about the effects of remote learning on child behavior. There are few studies on
this topic and the direction of effect is currently unclear. Several studies suggest that remote
learning negatively impacts children’s mental health. However, it is uncertain how remote
learners compare to those who are in-person learning during the pandemic. Using validated
scales, comparing COVID to pre-COVID data, and obtaining follow-up measurements, it will be
possible to determine if the difference between the two studies can be explained by a transition
period. Additionally, using a nationally representative sample our study will be generalizable to
the U.S. population of 12–15-year-olds.
The limitations of this thesis include that the COVID-19 infection rates are likely to have
been variable throughout the time-period of interest to this study. Meaning that many of the
participants of this study might not have remained in the designated learning environment
determined at the start of the school year for their district. Because of this variability, intention to
treat protocols will be utilized in this study. Additionally, this study may be limited by possible
confounders that were not recognized by the researchers.
The study may also be subject to some selection bias by using the ABCD study
population. Despite the well distribution of study sites, the selected locations were limited by the
review selection process and the need for neuroimaging equipment35. This could lead to an
underrepresentation of rural youth. Information bias is also possible in our study given that there
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will only be one respondent (the parent), and that certain externalizing behaviors may not have
been demonstrated in a home environment depending on the circumstance.
Future directions
Future studies would be recommended for further exploration of this topic. Possible
directions include the exploration of specific types of remote learning: synchronous versus
asynchronous. It would be interesting to compare outcomes based on how much time children
spent on zoom in a virtual classroom and how much time was spent completing work
independently. A study of this kind could also address if children learning remotely were getting
out of bed for class, sitting at a desk, changing out of their pajamas, or taking recess time at
home. Additionally, it would be helpful to attain additional data from more respondents such as
parents and teachers. This could be done using the Youth Self-Report (YSR) and Teacher Report
Form (TRF).
Clinical and/or Public Health Significance
The results of our study will contribute to the existing body of researching regarding the effects
of school closures on the mental health of children and adolescents. The current literature is
unclear regarding the direction of effect that remote learning has on the children’s emotional
well-being. Given the longitudinal design of our study, we will be able to determine the longterm effects of remote learning on children’s mental health. It will also become clear if children
have a more difficult time while they are home remote learning, or once they transition back to
in-person learning. If the transition is more difficult, we will be able to determine if effects are
still present one year later.
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This information is valuable as it is important to differentiate if the negative mental
health effects of the pandemic are more related to social isolation, routine changes, or pandemic
stress in general. With this knowledge one can identify major problems areas in pandemic
response and how to minimize negative outcomes for COVID pandemic survivors and prevent
negative outcomes from future pandemics. This study will also help to identify risk and
resilience factors as well as guide allocation of resources in pandemic recovery. Additionally,
this information may be help to direct guidance in the rise of the Delta variant46 of the
coronavirus, as well as in future pandemics.
The risk of long-term effects from pandemic school closures is especially worrisome for
racial and ethnic minority groups in the United States. A study evaluating trends in COVID-19
hospitalizations between March and December 2020 found that racial and ethnic minority groups
had higher proportions of hospitalization compared to White patients25. Racial and ethnic
minority groups have also experience increased rates of remote learning compared to Whites
throughout the pandemic29. It is troubling that the pre-existing racial disparities have been
exacerbated by both COVID-19 infection and disease containment measures during the
pandemic. By revealing more information about the effects of remote learning on child behavior,
it will become clearer how to prevent worsening of these disparities throughout the remainder of
the pandemic and recovery afterwards.
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Appendices:
Search Terms
PubMed
o ((((("COVID-19"[Mesh]) OR "Pandemics"[Mesh]) OR "Influenza Pandemic,
1918-1919"[Mesh]) OR "Middle East Respiratory Syndrome
Coronavirus"[Mesh]) OR "Severe Acute Respiratory Syndrome"[Mesh]) AND
"Child Behavior Disorders"[Mesh]
OVID
o exp Child/ OR school aged children.mp. OR children ages 6-12.mp. OR
Pediatric.mp. OR exp Pediatrics/ OR Student.mp. OR learner.mp. AND exp
Coronavirus Infections/ or COVID-19.mp. OR 2019 novel coronavirus.mp. OR
SARS-CoV-2 infection.mp. AND social isolation.mp. or exp Social Isolation/ OR
social deprivation.mp. OR social distancing.mp. OR home confinement.mp. OR
quarantine.mp. or exp Quarantine/ OR school closures.mp. OR distance
learning.mp. or exp Education, Distance/ OR online learning.mp. or exp
Education, Distance/ OR remote learning.mp. AND exp Child Behavior
Disorders/ OR Child Behavior Checklist.mp. OR exp Child Behavior/ OR
psychopathology.mp. OR exp Psychopathology/ OR psychiatric disorder.mp. OR
exp Mental Disorders/ OR psychiatric diagnosis.mp. or exp Mental Disorders/
Psyc Info
o School aged children.mp. OR exp Childhood Development/ OR Children ages 612.mp. OR student.mp. OR exp Elementary School Students/ OR learner.mp.
AND COVID-19.mp. OR exp Coronavirus/ OR 2019 novel coronavirus.mp. OR
SARS-CoV-2 infection.mp. AND Social isolation.mp. OR exp Social Isolation/
OR social deprivation.mp. OR exp Social Deprivation/ OR social distancing.mp.
OR exp Physical Distancing/ OR home confinement.mp. OR quarantine.mp. or
exp Quarantine/ OR school closures.mp. OR distance learning.mp. OR exp
Distance Education/ OR exp Distance Education/ OR online learning.mp. OR exp
Distance Education/ OR remote learning.mp. AND exp Behavioral Assessment/
OR exp Behavior Problems/ OR exp Screening Tests/ OR exp Child Behavior
Checklist/ OR exp Rating Scales/ OR Child behavior checklist.mp. OR exp
Emotional Disturbances/ OR exp Childhood Development/ OR exp Behavior
Problems/ OR exp Behavior Disorders/ OR Child behavior disorders.mp. OR exp
Psychometrics/ or exp Child Behavior/ OR child behavior.mp. OR exp Child
Psychopathology/ or psychopathology.mp. OR exp Psychopathology/ OR
psychiatric disorder.mp. or exp Mental Disorders/ OR exp Comorbidity/ OR exp
Psychopathology/ OR exp Psychiatry/ OR exp Medical Diagnosis/ OR exp
Diagnosis/ OR psychiatric diagnosis.mp. or exp Psychiatric Symptoms/ or exp
Psychodiagnostic Typologies/ OR exp Psychodiagnosis/ OR exp "Diagnostic and
Statistical Manual"/ OR exp Mental Disorders/ OR exp Mental Health/

i

Data collection instruments
General Questionnaire
1. Age: ______
2. Gender assigned at birth
(male/female)
3. Race
(White non-Hispanic/Black non-Hispanic/ Hispanic/ other non-Hispanic),
4. Pandemic School Experience between August and December 2020 as determined
by school
(Remote only/ Hybrid/ Classroom only)
5. Location by region of United States
(Northeast/Southeast/Midwest/West/Southwest)
6. Residential area
(urban/suburban/rural)
7. Annual household income
(≤$34,999/ $35,000-$49,999/ $50,000-$74,999/ $75,000-$99,999/
≥$100,000)
8. Existing Emotional, Mental, Developmental or Behavioral condition
(Yes/No---If yes, please specify__________)
9. Child’s change in physical activity during the pandemic
(Increase or No change/Decrease)
10. Child’s change in recreational internet usage during the pandemic
(Increase or No change/Decrease)
11. Child’s change in spending time with friends in-person
(Increase or No change/Decrease)
12. Number of close friends
(≥4 or 4)
13. Parent Concern about job stability
(Often/ Sometimes or never)

ii

14. Parental Education Level
(Less than high school or high school graduate/some college or technical
school or associate degree/bachelor’s degree or higher)
15. Parent offspring conflict
(Yes/No)
16. Recent death in the core family
(Yes/No)
17. Recent change in family dynamic (e.g., separation, divorce, etc.)
(Yes/No)

iii

COVID Stress Scale36
The following asks about various kinds of worries that you might have experienced over
the past seven days. In the following statements, we refer to COVID-19 as "the virus"36. This
table was created from the excel file provided in the cited paper’s supplement36.
Not at
all
(0)
Danger

Socioeconomic
consequences

I am worried about
catching the virus
I am worried that
basic hygiene (e.g.,
handwashing) is not
enough to keep me
safe from the virus
I am worried that
our healthcare
system is unable to
keep me safe from
the virus
I am worried that I
can’t keep my
family safe from
the virus
I am worried that
our healthcare
system won’t be
able to protect my
loved ones
I am worried that
social distancing is
not enough to keep
me safe from the
virus
I am worried about
grocery stores
running out of food
I am worried about
grocery stores
running out of cold
or flu remedies
I am worried about
pharmacies running
out of prescription
medicines
iv

Slightly Moderately
(1)
(2)

Very
(3)

Extremely
(4)

Xenophobia

I am worried about
grocery stores
running out of
water
I am worried about
grocery stores
running out of
cleaning or
disinfectant
supplies
I am worried that
grocery stores will
close down
I am worried that
foreigners are
spreading the virus
in my country
If I met a person
from a foreign
country, I’d be
worried that they
might have the
virus
I am worried about
coming into contact
with foreigners
because they might
have the virus
I am worried that
foreigners are
spreading the virus
because they’re not
as clean as we are
If I went to a
restaurant that
specialized in
foreign foods, I’d
be worried about
catching the virus
If I was in an
elevator with a
group of foreigners,
I’d be worried that
they’re infected
with the virus

v

Contamination

Traumatic
Stress

I am worried that
people around me
will infect me with
the virus
I am worried that if
I touched
something in a
public space (e.g.,
handrail, door
handle), I would
catch the virus
I am worried that if
someone coughed
or sneezed near me,
I would catch the
virus
I am worried that I
might catch the
virus from handling
money or using a
debit machine
I am worried about
taking change in
cash transactions
I am worried that
my mail has been
contaminated by
mail handlers
I had trouble
sleeping because I
worried about the
virus
I had bad dreams
about the virus
I thought about the
virus when I didn’t
mean to
Disturbing mental
images about the
virus popped into
my mind against
my will
I had trouble
concentrating
because I kept

vi

Checking

thinking about the
virus
Reminders of the
virus caused me to
have physical
reactions, such as
sweating or a
pounding heart
Social media posts
concerning
COVID-19
YouTube videos
about COVID-19
Seeking
reassurance from
friends or family
about COVID-19
Checking your own
body for signs of
infection (e.g.,
taking your
temperature)
Asking health
professionals (e.g.,
doctors or
pharmacists) for
advice about
COVID-19
Searched the
Internet for
treatments for
COVID-19

vii

Spielberger State Trait Anxiety Inventory for Adults40,47

viii

ix

x

xi

Child Behavior Checklist48

xii

xiii

xiv

xv

Consent for participation in a research project
Parental permission form
YALE UNIVERSITY SCHOOL OF MEDICINE-YALE NEW HAVEN HOSPITAL
Study Title: Behavioral and Emotional Changes Across COVID-19 School Experiences in
Children and Adolescents
Principal Investigators: Linda Mayes, MD; Brittney Gunneson, PA-S
Funding Sources: TBD
Description of Project and Call to Join
We are kindly asking you to participate in our research study which intends to evaluate
the effects of COVID-19 school experiences on the emotional well-being of children and
adolescents. You are being invited to participate because you and your child are enrolled in the
Adolescent Brain and Cognitive Development (ABCD) study. When you enrolled in the ABCD
study, a baseline assessment was conducted which included the Child Behavior Checklist. The
information from your child’s baseline Child Behavior Checklist is important to our study. There
are not currently any studies in the U.S. which contain a nationwide sample assessing child
behavior in the context of their COVID-19 school experience and make comparisons to preCOVID and follow-up data. Your child is one of over 9,000 participants who are being recruited
for this study.
It is important for you to be educated on the potential risks and benefits of this study
before you proceed. After reading this consent form you will be prompted to electronically sign
consent that you have been informed on what to anticipate in terms of study procedures as well
as possible risks and benefits.
Description of Procedures
Your participation in this study will be completely online. If you decide to participate,
you will be prompted to fill out four surveys electronically. These surveys include a General
Questionnaire, A COVID Stress Scale, A Child Behavior Checklist, and A Spielberger State
Trait Anxiety Inventory. The General Questionnaire will assess multiple characteristics of your
child and you, including their sociodemographic information and other aspects of their daily life
including their mode of school instruction between August and December 2020. The COVID
Stress Scale will address your child’s emotional reaction to the COVID-19 pandemic. The Child
Behavior Checklist will assess your child’s emotional and behavioral well-being over the past six
months. The Spielberger State Trait Anxiety Inventory will assess your own level of anxiety
during the pandemic. At 6 months and 1 year after initial completion of the surveys you will be
asked to repeat the General Questionnaire and Child Behavior Checklist. Your prior answers will
be pre-populated from any prior surveys to require only your participation in prompts which
need adjusting.

xvi

Benefits
The benefit of your participation in this research includes your contribution to the
existing research regarding the effects of pandemic related school experiences and child wellbeing. Your contribution is important to better informing school, healthcare, and government
personnel on how to conduct pandemic recovery. Additionally, it will help to provide guidance
in future occurrences requiring unexpected school closures such as pandemics or natural
disasters.
Compensation/Monetary Expenses
There will be monetary compensation for your participation in this research study. All
parents will receive $100 for themselves and $50 worth of gifts or gift cards for their child. Your
participation does not involve any out-of-pocket expenses.
Confidentiality
Your information will be protected using a confidential online platform in which only
researchers can access the data with their secure password. All researchers will have been trained
in compliance with the Health Insurance Portability and Accountability Act (HIPAA).
Information you provide to our researchers will not be shared without your permission unless it
is mandated by federal or state law. This information would include any reported thoughts of
harming oneself or others, or any report of child or elder abuse. No personal identifying
information would be included in the publishing of data from this study.
Risks and Inconveniences
As the data collection consists of survey completion, the main risk to you would be a leak
of information. Although as researchers we are doing everything we see possible to ensure your
protection, there is potential for a data breech and leak of personal health information.
Information from our surveys will contain data sensitive to the mental health and well-being of
your children.
The inconvenience of our study would only involve your time for survey completion. It is
estimated that initial surveys would take about 30-45 minutes to complete. Follow-up surveys
would likely take around 20 minutes to complete given that information would be pre-populated.
Voluntary Participation and Withdrawal
It is important for you to understand that your participation in this research is completely
voluntary. You may decide not to participate in this study if you do not wish for yourself or your
child to be involved. Additionally, you may withdrawal from the study at any point by contacting
our study coordinator. No questions will be asked at time of withdrawal, and you will not be
contacted to provide any further information. However, any data you may have already provided
for our study may be used in for our research. There will be no penalty for withdrawal.
Compensation will not be provided if all required fields of initial surveys were not complete.

xvii

Questions
If you have any questions or would like more information about how you and your
child’s personal information will be used in our study, please feel free to contact the research
team by email. If you have any questions currently, please close your browser and contact the
research team before electronically signing and proceeding with this study.
Authorization
By typing my name below I agree that I have read this form and agree to participate in
this study with my child. I understand the study purpose, procedures, benefits, risks,
inconveniences, and compensation. I understand the voluntary nature of myself and my child’s
participation and that I may withdrawal from the study at any time without negative
consequences. I am consenting permission for my child to be included in this study.

Name of Parent:
Electronic Signature of Parent:
Date:

xviii

Child and Adolescent Assent Form
YALE UNIVERSITY SCHOOL OF MEDICINE-YALE NEW HAVEN HOSPITAL
Study Title: Behavioral and Emotional Changes Across COVID-19 School Experiences in
Children and Adolescents
Principal Investigators: Linda Mayes, MD; Brittney Gunneson, PA-S
Funding Sources: TBD
Description of Project and Call to Join
We are kindly asking you to participate in our research study which intends to evaluate
the effects of COVID-19 school experiences on the emotional well-being of children and
adolescents. You are being invited to participate because you are enrolled in the Adolescent
Brain Cognitive Development (ABCD) study. When you enrolled in the ABCD study, a baseline
assessment was conducted which included the Child Behavior Checklist. The information from
your baseline Child Behavior Checklist is important to our study. There are not currently any
studies in the U.S. which contain a nationwide sample assessing child behavior in the context of
their COVID-19 school experience and make comparisons to pre-COVID and follow-up data.
You will be one of over 9,000 participants who are being recruited for this study.
It is important for you to be educated on the potential risks and benefits of this study
before you proceed. After reading this consent form you will be prompted to electronically sign
consent that you have been informed on what to anticipate in terms of study procedures as well
as possible risks and benefits.
Description of Procedures
Your participation in this study will be completely online. If you assent to participate,
your parent will be prompted to fill out four surveys electronically. These surveys include a
General Questionnaire, A COVID Stress Scale, A Child Behavior Checklist, and A Spielberger
State Trait Anxiety Inventory. The General Questionnaire will assess multiple characteristics of
your life, including your sociodemographic information and other aspects of your daily life
including your mode of school instruction between August and December 2020. The COVID
Stress Scale will address your emotional reaction to the COVID-19 pandemic. The Child
Behavior Checklist will assess your emotional and behavioral well-being over the past six
months. The Spielberger State Trait Anxiety Inventory will assess your parent’s level of anxiety
during the pandemic. At 6 months and 1 year after initial completion of the surveys your parents
will be asked to repeat the General Questionnaire and Child Behavior Checklist. Their prior
answers will be pre-populated from any prior surveys to require only your participation in
prompts which need adjusting.
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Benefits
The benefit of your participation in this research includes your contribution to the
existing research regarding the effects of pandemic related school experiences and child wellbeing. Your contribution is important to better informing school, healthcare, and government
personnel on how to conduct pandemic recovery. Additionally, it will help to provide guidance
in future occurrences requiring unexpected school closures such as pandemics or natural
disasters.
Compensation/ Monetary Expenses
There will be monetary compensation for your participation in this research study. All
parents will receive $100 for themselves and $50 worth of gifts or gift cards for you as their
child. Your participation does not involve any out-of-pocket expenses.
Confidentiality
Your information will be protected using a confidential online platform in which only
researchers can access the data with their secure password. All researchers will have been trained
in compliance with the Health Insurance Portability and Accountability Act (HIPAA).
Information you provide to our researchers will not be shared without your permission unless it
is mandated by federal or state law. This information would include any reported thoughts of
harming oneself or others, or any report of child or elder abuse. No personal identifying
information would be included in the publishing of data from this study.
Risks and Inconveniences
As the data collection consists of survey completion, the main risk to you would be a leak
of information. Although as researchers we are doing everything we see possible to ensure your
protection, there is potential for a data breech and leak of personal health information.
Information from our surveys will contain data sensitive to the mental health and well-being of
yourself and your parents.
The inconvenience of our study would only involve your parents time for survey
completion. It is estimated that initial surveys would take about 30-45 minutes to complete.
Follow-up surveys would likely take around 20 minutes to complete given that information
would be pre-populated.
Voluntary Participation and Withdrawal
It is important for you to understand that your participation in this research is completely
voluntary. You may decide not to participate in this study if you do not wish for yourself or your
child to be involved. Additionally, may withdrawal from the study at any point by contacting our
study coordinated. No questions will be asked at time of withdrawal, and you will not be
contacted to provide any further information from you. However, any data you may have already
provided for our study may be used in for our research. There will be no penalty for withdrawal.
Compensation will not be provided if all required fields of initial surveys were not complete.
xx

Questions
If you or your parents have any questions or would like more information about how your
personal information will be used in our study, please feel free to contact the research team by
email. If you have any questions currently, please close your browser and contact the research
team before electronically signing and proceeding with this study.
Authorization
By typing my name below I agree that I have read this form and agree to participate in
this study. I understand the study purpose, procedures, benefits, risks, inconveniences, and
compensation. I understand the voluntary nature of my participation and that I may withdrawal
from the study at any time without negative consequences. I assent to participate in this study.

Name of Participant:
Electronic Signature of Participant:
Date:
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Recruitment flyer

Do your part to help with pandemic recovery!

Help us learn more about the effects Remote
Learning on Child Behavior!
Earn $100 for you and $50 for your child!
Interested in Participating?
Click on the link: www.personalizedsurveylink.edu
Contact Brittney Gunneson with any questions at
brittney.gunneson@yale.edu
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Sample size or power calculation
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